
AVAILABLE COPY 



DECLARATION 

I, the undersigned Margareta Backen, technical translator, of Bellevue- 
vagen 46, Malmd, Sweden, do hereby declare that I am conversant with the English arid 
Swedish languages and am a competent translator thereof, and I fiuther declare that to the 
best of my knowledge and belief the following is a true arid complete translation made 
by me of the Swedish Patent Application No. 9900908-6 filed on the 12th of March 1999, 
by Spectrdnic AB, Helsingborg, Sweden. 

Signed this 10th day of January 2006 




Margareta Backen 



ranslatton 




PRV 

FHE SWEDISH P 



OFFICE 



Certificate 




me Patent Applicant® Spectronic AB, Helsingborg 



Patent Application No. 9900908-6 
Filing Date 12 March 1i 

Stockholm, 25 September 2001 

For the Patent and Registration Office 

Christina Vangborg 
Christina Vangborg 

Fee SEK 170 



THE PATENT AND 
REGISTRATION OFFICE 

SWEDEN 



Postal address 
Box5055 

S-102 42 STOCKHOLM 



Telephone 
+46 8 782 25 00 
08 7822500 



Telex 
17978 



Telecopier 
+46 8 666 02 66 
08 666 02 86 



9900908-6 




Received in the Patent Office 
on 12 March 1999 



HANDHELD OR POCKETS I ZED ELECTRONIC APPARATUS AND HAND- 
CONTROLLED INPUT DEVICE 

Technical Field 

The present invention relates to a handheld or pocket- 
sized electronic apparatus, such :as a mobile telephone, 
a handheld computer, etc. , comprising a display unit and 
5 a touch surface that is position-sensitive in two direc- 
tions for control of the apparatus . . The invention also 
relates to a hand- control led input device of * tpuchpad 
type for use in such handheld, electronic apparatus to 
provide a touch surface, 

10= 

The Invention has been developed especially for, and will 
be described in conjunction with, a combined mobile tele- 
phone and web browser, but is generally applicable to all 
types of handheld electronic apparatus where, it is pre- 
15 f erred to eliminate or reduce the number of con vent ion a 1 
alphanumerical keyboards, individual physical function 
keys, a mouse, a handheld pointer pen., etc, , for entering 
text, controlling a cursor, activating functions, etc. 

20 Background Art 

It is known to control a handheld electronic apparatus 
or terminal, such as a mobile telephone or a handheld 
computer, by means of a, conventional physical keyboard, 
individual physical alphanumerical keys and function. 

25 keys, a thumb-wheel or a mouse. The use of keyboard and 
individual buttons integrated with the apparatus itself 
has the drawback, that, they are bulky per se arid that 
space problems arise when the number of functions 
increases. Both a separate alphanumerical keyboard and 

30 a mouse have the drawbacks of constituting an extra com- 
ponent for the user and of requiring a separate work sur- 
face . 
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To alleviate these drawbacks electronic apparatus -haVe 
been developed that can be at least partially controlled 
by means of a touchscreen and/or a touchpanel/touchpad. 
5 These xnput devices are available in analog or digital 
embedments. Using a finger and/or a separate, handheld 
instruct - often termed "pen" - the user can select a 
point on the touch surface of the touchscreen or touch- 
panel for the purpose of selecting a corresponding point 
on the dxsplay area of the display unit. The user can 
thus activate various functions, such as "virtual" but- 
tons for entering text, dialling numbers, activating 
functions, etc. Movement of a finger across the touch 
surface can result in a corresponding movement of a 
cursor across the display area of the display unit. How- 
ever, no cursor need exist and instead the virtual func- 
tion keys may be illuminated, for instance, when corre- 
sponding areas on the display area are activated. 

A touchscreen is characterised in that it is transparent 
and entirely or partially covers the display area of the 
display unit. The user presses or clicks directly on the 
touch surface with his finger ox with a pen, at the vir- 
tual buttons or fields indicated by the display unit, and 
no movable cursor is therefore necessary. A touchpanel or 
touchpad is characterised in that it does not coincide 
with the display area and is often used to control some 
form of cursor across the display area. 

It is also known to make touchscreens and touchpads sen- 
sitive to the degree of pressure so that, by pressing 
sufficiently hard on the touch surface, a user can acti- 
vate, i.e. "click on", a selected button or function. 

Known touchscreens and touchpads can to a certain extent 
allevxate the above-mentioned drawbacks of alphanumerical 
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keyboards, physical keys, mouse and thumb- wheel, but they 
entail several other problems: 

1. A touchscreen impairs the contrast and resolution 
5 of the picture since it is applied in front of 

the display area. This problem is particularly 
manifest in reflective display units where the 
light passes twice through the touchscreen. It is 
particularly difficult to provide glass or plas- 
10 tic with the conducting, layer necessary for func- 

tion of the touchscreen, without the transparency 
of the touchscreen being impaired. 

2. Another drawback with touchscreens is that, a part 
15 of the display area is obscured, by the user' s own 

finger. 

3. A further drawback with touchscreens and touch- 
pads is that the positioning accuracy is limited 

20 as a result of the large dimension of the finger 

in relatipn^ to the touch surface, a drawback that 
is: particularly manifest with small touch sur- 
faces. This problem can be. partially alleviated 
by using a. separate, thin pen to. replace the 

25 finger but this has' the- disadvantage of requiring 

an extra component for the user to keep track of. 
The drawback of poor contrast is not alleviated, 
however, and. even a pen obscures the display area 
to .a. certain extent. 

.30 

4 . Another important drawback of touchscreens is 

that they become dirty or scratched by the finger 
being passed over the surface, which further 
impairs visibility. Placing a separate scratch 
35 protection layer on top of the touchscreen is no 

solution since it would further impair the con- 
trast. 
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5- A general drawback with pressure-sensitive touch- 
screens is that the touch surface must be flex- 
ible in its depth direction and the display area 
as a whole therefore becomes sensitive to exter- 

nal influence. 

6. A touchscreen or touchpad is normally constructed 
from two layers held at a relative distance from 
each other by edge spacers. A problem is that the 
outer layer, constituting the touch surface, i s 
tensioned and is therefore stretched when press- 
ed. Thxs problem is particularly prominent when 
the distance between the edge spacers is small, 
and especially close to these. This also entails 
the drawback that the pressure-sensitivity varies 
across the touch surface. 

OS-A-5 729 219 (Motorola inc.) describes a handheld pager 
havxng a casing, a display unit arranged on the front of 
the ca Sing and a flat touch surface parallel to the dis- 
play area of the display unit on the opposite, rear side 
of the casing. The distance between the screen and the 
parallel touch surface is equal to the thickness of the 
casing. The screen and touch surface are equal in size 
and movement of the user's finger across the panel from 
left to right results in a corresponding left-to-right 
movement of a cursor on the screen, and vice versa 

flngSr mGVement on the touch surface results in a 
cursor movement of equal distance on the screen. 

Summary of the Invent 

The object of the present invention is to eliminate or 
at least reduce one or more of the drawbacks of known 
touchscreens and touchpanels described above. 

To achieve this object, a first aspect of the invention 
provides a handheld or pocketsized electronic apparatus, 
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such as a mobile telephone, comprising a display unit and 
a touch surface that is position-sensitive in a first and 
a second direction for control of the electronic appara- 
tus, which apparatus is characterised in that the" touch 
5 surface is- arranged at the side of the display unit and 
is curved in the first direction to convex shape. 

The term "touch surface" here means a surface, on a touch- 
panel (of touchpad type') across which a user may pass 

10 his finger to a desired position in order to, guide a 

cursor, for instance, across the display area: of the dis- 
play unit and/or to activate virtual keys shown on the 
display area, etc.. These, basic functions of a touchpanel 
aire known; per se to a person skilled in the art arid need 

15 not therefore be described in further; detail. 

Normally the movement of a finger in the two directions 
;of the touch surface corresponds to a positioning on the 
display area of the display- unit in two directions at 
20 right angles to each other, preferably parallel to the 

direction of movement of the finger on the touch surface; 

An advantage of the touch surface according to the inven- 
tion being curved, to convex shape in a first, direction 

25 is illustrated schematically in Figures 1.0a. and 10b. The 
contact area 50 between the tip of the finger 51 and the 
curved touch surface 52 (Fig. 10b) will be formed accord- 
ing to the invention by two convex surfaces- instead of, 
as in the known technology (Fig. 10a) , by one-convex sur- 

30 face (finger tip) and one flat, uncurved touch surface. 
The invention' greatly reduces the contact area between 
finger tip and touch surface, thus enabling high posi- 
tioning accuracy to be achieved in the width direction of 
the touch surface, even with a relatively narrow, lbngish 

35 touch surface. This in turn makes it possible to place 
the touch surface completely outside the display area, 
in a suitable place on the apparatus. It will thus be 

CG0e-f>l-lO 11: 37 V:\J-ioCrgani ^ricn\S?ECTF.OK7C ADAPATKMTV KoFamilv\£P\20Q4 493\2U0-ii9o 
Trans! Brier Doc SP 2003-10-15 l.Uoc 



Received in the Patent Office 
on 12 March 1999 



20 



25 



30 



35 



6 

Possible to solve, by means of t-h» ■ 

described problem of p ri0 - art 7^' ab ° Ve " 
Poor resolution and coL^t i ^ 

Possible to solve, the problem that then * 
5 Partly obscured by the user f ^ **** ±S 

Play unit can be LI \ ! ^ ^ * P6n " The 

influence. ^ ^ ^ ^ S -^ive to external 

Another advantage of reducino 

o a „ d touch sucl r; h e , ;;t:=r ea between 

or the „ ser to aohieve the same 6 S 

*>r activation of the touch ^"T 

from Fig. lob. also dear 

' f ° th6r adVanta ^e of the invention is that the M 

face can be designed in such a manner that T ^ 
not need to move hi* at the Uset doe s 

which the surface ^ " ^ the d±recti - i» 

cne surface is curved (direction nf 

«rtai„ cases the fi n 5 er „a y no ~ Z Tha ve t 7 b ' ' 

over the arche* sur£aoe ln the dlract ion ofT" " 
ture, but just - roU . OT er the arche. su T ce 

- a certa.n £ ^e.'r,,'" 1 ''- 

e required activation forrp < « *w 
than with known touch surfaces In Z t 
the activation force reguired i SUrfaC6S 

comes to the edge and Z ^ nearer ° ne 

edge and this means that the acc „„ m • 
considerably l ess reiiable as a Wul " -curacy ls 

the tip of t h e finger (see " ^V! def0rmation 

-ion force is al ! 0 pLer e 's c -^17 ^ * Cti - 
-t th at forms the tQuch surface ± ; - ------ 

strain. These problems have meant that a Ion. 

— s-ace CO., not b . o bt ai„. d ^Y^^Z- 
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logy. This is possible with the invention, however, 
thanks to the lower contact pressure. 

Yet another advantage with a curved touch surface is that 
5 the contact pressure will be more linear, i.e. uniform, 
as opposed to the known, flat touch surfaces. With known 
touch surfaces of membrane, type., the contact pressure 
increases the closer one gets tp the. edge, whereas with 
the curved touch surface according to the invention the 
10 contact pressure: is substantially constant in the direc- 
tion of curvature . This advantage of the invention is 
clear from: a comparison between Figures 11a and lib 
showing an input device according to the invention and 
a known touchpad of; membrane type, respectively. 

15 

In a preferred embodiment the touch surface is longer in 
the second direction than in the first direction (direc- 
tion of. curvature) , and in particular the touch surface 
may be single-curved, about a linear geometric axis paral- 

20 lei With the second direct ion . In this .case the position- 
ing accuracy in the longitudinal direction of the touch, 
surface is determined by the physical extension of the 
touch surface in .longitudinal direction. The: positioning 
accuracy in longitudinal direction will therefore be 

25 substantially unchanged in comparison with known flat, 
uncu'ryed touch surfaces, but since- the display is not 
obscured the accuracy in longitudinal direction can in. 
practice be increased through visual feedback via the 
display, e.g. with a cursor movement . 

30 

According to an embodiment of the, invention, which is 
preferred from an ergonomical point of view, the display 
unit is arranged on a front side of the apparatus and the 
curved touch surface is arranged wholly or partly on an 
35 edge side of the apparatus. If the curved touch surface 
runs, for instance, along the right edge side of the 
apparatus and the user holds the apparatus in his right 

£00G-C i-lQ 11:3? V : \_WoOr'gafii Ssc i on\fi E'ECTEOSIC ABYPATE«T\_2JoKenjny\EP\2&04 \-004 4S3 
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tod pal„ oriented towards the rear side of the appara- 

hl J CM ° P6rate aPP «"- * r 

thumb alonq and arm** , 

right edge side ""^ '"^ S " faCe « <*• 

5 

eurveTt! 'h " Pam °" larly =*odi«„t the 

curved touch surface is arranged on the side edge of the 

inthi - — «» touch .^.c 9 -.. t r 

10 touchy s °" ' "hich the curved 

touch surface runs, and which longitudinal edges are 

respectively, of the apparatus. T he advantage of hi 
enbodr.ent is that substantially the „„o!e of the fit 
side can be US ed for the display unit and the di p ay 

t:tiii another ^ oiimmt ' the ^ "»* 

20 \ y " ^"^ a " an9ed °» * f «« side of the 

20 apparatus at the side of the display unit. This e^bol 

-nt can be advantageous if one wants to "click" Tn the 

r u ; ti 8 :; f :r t r the " zi3ht directi °*" - - 

direction of the apparatus. 

" Ion TT S " rfaCe PKferaU » '"»er ^tension i» its 

longitudinal direction th a n 

the breadth AT transversely. I„ particular 

vature V t0U ° h SUrfaCS " the di "«ion of cur- 

vature can be m ade considerably seller than the eguiva- 

30 The d ° £ diSPl3y ar6a 01 diSpla ^ 

30 The desrred ratio between a finger „oveneht on the touch 

be achieved in a banner known to one skilled in the art 
in particular such a ratio can be considerably g reater 
for ,ove,e„t in the transverse direction of the touch 
5 urface. The ratio in longitudinal direction nay be -1 
for stance, so that a selected position in the longi- 
tudinal direction of the touch surface correspond to 
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a position in the longitudinal direction of the display: 
area lying exactly opposite the position on the touch 
surface, thereby giving good visual feedback to the user. 

5 The touch surface need not, but may be, approximately the 
same length as the corresponding dimension on the display 
•area of the display. Alternatively the touch surface may 
be somewhat longer than the corresponding dimension of 
the display area. 

10 

The touch surface may b,e divided in the second direction, 
into two or more areas or f ields . The division: may be: 
made by constructional means arid/or logical means, i.e. 
solely software-controlled. Division by constructional 

15 means might be achieved by means of electrically separat- 
ed fields that may be produced in one and the same input 
device with a common touch surface. Two adjacent fields 
divided by constructional means can, however, be used as 
a single logically coherent field. A logical division can 

20 be achieved with, software indicating different pressure 
surfaces or fields oh the touch surface via the display 
unit . 

In general only one position at a. time shall be activated 
25 on a touch surface, or for each field if the : touch sur- 
face is divided by constructional means Into fields as 
above . 

In one embodiment the touch surface comprises an upper 
30 part arid a lower part,, of which only the upper part- - 
normally controlled by the, thumb - is active: when the 
apparatus is held iri the user's hand. This avoidis the 
lower part of the touch surface being accidentally acti- 
vated by the user' s palm. The lower part of the touch 
35 surface may be. used, for instance, for direct: control 
of function buttons in a list, by pressing the correct 
longitudinal position on the lower part of the touch sur- 

11:37 V: \ KoOxgenic.^rion\SPECTROHIC AB\PATEhrr\JJoFainiXy\EP\20044??A20044yS 
Trans 1 Pfioi Doc S&* 3003-10-lS l.doc 



Received in the Patent Offi 
on 12 March 1999 



10 



15 



20 



25 



30 



35 



face, in other words the upper part of the touch surface 
can be used for two-dimensional control, whereas the 
lower part can be used for one-dimensional control. 

In known manner the touch surface can also be made sen- 
sitive in the direction perpendicular to the touch sur- 
face in order to permit activation of various functions, 
e.g. the feature of being able to click on various but- 
tons on the display. One way of implementing this is to 
introduce a third foil inside the above-mentioned inner 
foil. Position control occurs by pressing together the 
outer and inner foils described above. The click function 
« achieved by increased pressure so that the inner foil 
is brought into contact with the third foil. The latter 
contact can be registered electrically as galvanic clos- 
ing of a contact. This solution offers a mechanical feed- 
back to the user. The foils may have different stiffness 
xn order to give the user the correct pressure feeling. 

There are several known ways of achieving detection/ 
determining of the co-ordinates of a depressed position 
on the touch surface. Known technology uses resistive 
methods, capacitive methods and methods based on surface 
waves, for instance. Most preferable are probably methods 
utilizing a membrane or a foil to form the touch surface. 

In accordance with a second aspect of the invention a 
hand-controlled input device of touchpad type is provided 
comprising a touch surface that is position-sensitive in 
a first and a second direction and over which touch sur- 
face a user is to pass a finger, and means for sensing 
the position of the finger on the touch surface, which 
input device is characterised in that the touch surface 
is curved in the first direction to convex shape. 

The touch surface is preferably longer in the second 
direction than in the first direction. It is preferably 
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single-curved about a linear geometric axis parallel with 
the second direction'.. The touch surface can be formed of 
a convex outside of an outer foil which is resiliently 
clamped at the opposite side edges to convex shape. The 
5 input device may also comprise a curved inner foil 

arranged inside and spaced from the outer foil. The inner 
foil may be arranged over an arched base, and preferably 
secured to this base. To achieve, the necessary distance 
the outer foil may have a greater curvature than the: suf- 

10 face against which the outer foil shall, be depressed, 

e.g. the outer side of a curved inner foil. This can be 
achieved, for example, by making the outer foil somewhat 
wider in transverse direction and clamping the longitu- 
dinal sides, of the foils together at the longitudinal 

15 edges of the touch surface. The outer foil will then rise, 
resiliently from the inner foil in order to maintain a 
distance between the foils, which distance can be reduc- 
ed by the: user pressing his finger on the touch surface* 
Naturally the distance between the foils can also be 

20 influenced by suitable spacers, particularly at the 
edges . 

The outer and inner foils, can be made from one arid the 
same foil which is provided with the necessary layers; and 
25 conductors and thereafter folded around a fold line in 
order to form both the inner and the outer foil. 

The input .device with a. curved touch surface in accor- 
dance with the .invention allows for a narrow touch sur- 

30 face on a limited area. This is hot possible with conven- 
tional, flat touchpanel s. A conventional flat touchpanel 
has. spacer elements requiring the panel to be protected 
from being touched over a distance of about 2 mm from the 
spacer elements since a, conventional touchpanel is. based 

35 on the outer foil being stretched down to the inner foil 
upon activation. Without this safety margin there is a 
risk of the outer foil being deformed and/or becoming 

*;006-0i-.t0 11:3? V:\ HoOivaDisatior.XS.PECI'SOHlC ft?,YPA?EHT\ t:oFamiiy\EP-\2G04493 
tfiar.sl Pi* Jot Doc 8? ?0£3-10-I$ l.doc " 



Received in the Patent Office 
on 12 March 1999 



12 



10 



15 



detached from the spacer. Thus, part of the available 
area is lost, that is to say the area taken up by the 
spacer elements (in one direction at least 2 + 2 mm) and 
also the safety margin of 2 + 2 mm (see Fig. lib) An 
inactive area of 8 mm is naturally unacceptable if the 
panel is to be made as narrow as 10 mm, for instance. 
This problem is eliminated in the input device in accor- 
dance with the invention since no stretching occurs. 

Furthermore, conventional touchpanels cannot be bent to 
convex form and still retain their function, because the 
distance to the outer foil will be incorrect. 

Thus, in accordance with the invention, a compact, hand- 
held electronic apparatus can be produced, such as a 
mobile telephone, with a display area which covers essen- 
tially the entire front side of the apparatus. This is 
possible since entering data does not require operation 
of a separate keyboard or physical buttons on the front 
side of the apparatus. Instead, the apparatus in accor- 
dance with the invention is provided with one or more 
pressure-sensitive touch surfaces on and/or adjacent the 
edge sides of the apparatus, beside the display area. The 
available space beside such a large display area, how- 
25 ever, is limited. If the touch surface in its entirety 
xs to be arranged on the side edge of the apparatus, the 
touch surface may not be wider than the thickness of the 
apparatus, which may be in the order of 10 mm or less 
The length of the touch surface is normally not critical 
since the whole length of the apparatus is available. 
Pressing with a finger, particularly a thumb, on a narrow 
and flat oblong surface with a width of only 10 mm does 
not offer acceptable accuracy, as well as demanding too 
much force. However, this problem is solved in accordance 
with the invention by the touch surface being given a 
convex shape in its transverse direction. 
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Description of the Drawings 

Figure 1 is a view in perspective of the front side of 

a mobile telephone, constituting one ^embodiment 
of a handheld electronic apparatus in accor- 
5 dance with the invention, 

Figure 2 shows the rear of the mobile telephone in 
Figure 1, 

Figure 3 is a side view of ah inner chassis or frame of 
the mobile telephone in Figure 1, 
10. Figure 4 is a top view of the chassis in Figure 3;, 
Figure 5 is a cross section through an input device* 

shown in Fig. 4, 
Figure ,6 is an enlargement of part of the input device 
shown in Figure. 5, 
15 Figure 1 illustrates a method for producing an input 
device in accordance with the invention, 
Figure 8 illustrates a method for producing a second 

input device in accordance with the Invention, 
Figure 9 is a schematic cross sectional view, not drawn 
20 to scale, of the input devices in Figures 8 

and 9;. 

Figure 10 illustrates, schematically one aspect of the 

function of the invention, 
Figure 11 illustrates schematically a second aspect of 
25 the function of the invention, 

Description of the Preferred Embodiments 

A combined mobile telephone/web browser. 1 shown in 

Figures 1 and 2 has a, front side 2, a. rear side 3, two 

3Q opposite edge^ sides; 4, 5, a bottom side 6 and a top side 
7. The mobile, telephone 1 is provided with communication 
means comprising an aerial 8, a microphone 9, a loud- 
speaker 10 and electronic transceiver circuits, hot 
shown, arranged, Internally in the apparatus. The latter 

35 circuits may be of conventional type and are therefore 
not described further in detail. A display unit with a 
rectangular display area 12 is arranged on the front side 
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2 and a battery compartment 13 is arranged on the rear 
side 3. Unlike conventional mobile telephones, the dis- 
play area 12 of the display unit takes up almost the 
entire front side 2. Only two small areas above and below 
the display area 12 are free for the loudspeaker 10 and 
the microphone 9, respectively. The mobile telephone/web 
browser 1 also comprises electronic circuits (not shown) 
necessary for various functions of the apparatus, such as 
processors, display drive units, memory circuits, etc 
which are known to those skilled in the art and will not 
therefore, be described in detail. Figure 2 also shows a 
camera 14 on the rear side 3, which is in no way neces- 
sary for the invention and is therefore not described in 
further detail. 

The mobile telephone 1 is provided with two elongate 
input devices 20, 21 of "touchpad" type, controlled by 
the fxngers, extending along each edge side 4 and 5 
respectively, for controlling the mobile telephone 1 
and its display unit. This embodiment comprises two input 
devices but a simpler embodiment may have only one input 
device, preferably the input device 20 on the right edge 
side 4 for control with the thumb of the right hand. 

Characteristic of the mobile telephone 1 in this embodi- 
ment is that it lacks other input devices in the form of 
Physical keys, thumb-wheel, etc. All activation and con- 
trol on the part of the user can be performed with the 
aid of the input devices 20, 21. 

The basic design of the right input device 20 will now 
be described. The design is substantially the same as for 
the left input device 21. As shown in Figures 5 and 6 the 
input device 20, observed from the inside, comprises the 
35 following three basic components: (i) an elongate base 22 
with an arched surface 23 and a rear side 24, (ii) an 
inner foil 25 and (iii, an outer foil 26. The exterior of 
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the buter foil 26 may form the curved touch surface but 
in a preferred embodiment it is covered by a flexible 
outer casing as described below. Figures 3 and 4. shov the. 
inner chassis 11 of the mobile telephone 1 with the input 
5 -device in. place, but without outer casing or battery. 

The base 22 in the embodiment shown is approximately 
127 mm long and 13.5 mm wide, these dimensions fitting 
the; dimensions of the side, edge 4; of the apparatus.. The 

10 curved surface 23 has a radius of curvature of approxi- 
mately 1 cm. The inner foil 25 and outer foil 26 in this: 
embodiment are made of PET plastic foil 0.05 mm in thick- 
ness, but other materials and thicknesses can naturally 
be used. The area of the inner foil .25 coincides with 

15' the size of the curved surface 23 of the base 22 and is 
secured to the curved surface 23 of the base by means of 
a layer 27 of binder, such as self-adhesive tape. The 
flat rear side 24 of the base 22 is attached in suitable': 
manner to the edge side 4. In ah alternative^ embodiment 

20 the base 23 may instead be. integrated with, i.e. con- 
structed in one piece with the chassis 11 shown in 
Figures. 3 and 4.. 

The outer foil 26 is electrically insulated from the 
25 inner foil 25 at both long edges 26 by means of strip- 
like layers of insulating varnish 28 and adhesive. The; 
outer foil 26 is somewhat broaider (in the present case 
approximately 13.9 mm) than the inner foil 25 so that, 
by being clamped at its longitudinal edges at the desig- 
30 nations 29, it is caused to assume a sharper curvature. 

than the inner foil 25. The result is that the outer foil 
26 is raised from the inner foil 25 and that a small gap 
A in the order of 0.25 mm is formed between the inner and 
outer foils at the mid-position PI and in the order of 
35 0.05 mm at the edge positions P2 . This gap A is thus 

achieved without the use of any separate spacer elements; 
Since the outer foil 26 is resilient the gap A can be 

2f«<! 5-0 1 -10 1 L: 37 V : \ Ji oOt ge n i s<a t i on \ 3 FSCTROH l.C AB \ PATEHT v _KoFaizd 1 y\EP \ 2 0 0 44 ? 8 V2 004 4 r ^3 
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momentarily eliminated at a point where the user tempo- 
r rx ly p aces a finger. The cuter foil 26 nee d no T 

1 r ° Ider t0 C ° nta « «>. inner 

5 thos 7 lna " iVe areaS ° f the touoh ««*«. are 

o tiiose above th** incni^,* 

ve the insulation varnish 28. when the user 

-leases the finger pressure the gap A win be restored 

as a result of the resilience of the outer foil Z 

For resistive registering of the co-ordinates for , 

Z^V° Siti ° n °" °" »*~ -f the input 

device, the inner foil 25 fhn ^ *. 

and the outer foil 26 arp in 
this embodiment provided in v™,, 

^ aea ln *nown manner with resist 

each other, which resistive i avPr c • 
15 of a graphic mixture. ' lnStM ° e ' « 

A method for producing the input devices 20 and 21 „ U 1 

now be described . WJU1 

and 9 i„ k ReferenCe ls firs * made to Figures 7 
and 9 m combination, which ilJn^^ 
20 nmwn^- * illustrate, schematically the 

^ u Production of the left- ir,™,* , y ue 

te](Snhn ^ left lnput device 21 of the mobile 
telephone. The cross section in Figure 9 is great! v 
reduced in horizontal ^ greatly 
ttr>, *■ hori2 ° n tal direction and is enlarged in ver- 
tical direction. The left i nr ,„f ^ • 

Primarily * P deV1Ce 20 is intended 

primarily for use when the aD D arah,« 1 -i • u . 

25 position * „ ^ • a PParatus 1 i S xn horizontal 

Position, e.g. during use as a web browser. It is there- 
fore sufficient for the left input device 20 to be one 
-ng e input device and not divided into two fields T 
s ongitudinal direction li ke the right input de i 

^ 21, as will be described further below. 

tTb e u l e i r dI d art b °7 igure 7 shows a coherent foii 

to be folded about a longitudinal fold li ne L in order to 

form the inner foil 25 and the outer foil 26. 

the finished input device 21, the inner and outer ^o Is 

t e er;:ii d th v oid iine l (see Figu - «>- - 

outer foil 26 protrudes slightly outside the inner foil 
at the opposite edge. The lower part of Figure 7 shows 
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a printed wiring and electrode pattern 30 of silver, for 
instance, which is applied directly on the unfolded foil 
25, 26. The pattern 30 comprises two relatively long 
x-ele.ctro.des- 31, located parallel with each other, on the 
5 outer foil side .26 and two relatively short y- electrodes 
32, located parallel with each other, on the inner foil 
side 25, for determining the x-position and y-positlqn, 
respectively, of a point where the user presses with his 
finger. The electrodes 31 and 32 are connected via con- 

10 ductors to connection terminals 33. Two layers 34, 35 of 
insulating; varnish, Dupont 5018G, are; applied on the pat- 
tern 30. Two resistive graphic layers 36, 37, respective- 
ly, are then applied on these layers. The graphic layers 
are electrically connected to the electrodes 31, 32, 

15 respectively, as shown in Figure 9, arid are insulated 

from each other.. Their width is considerably greater than 
is indicated in Figure 9 and corresponds to the. extension 
of the touch surface in transverse direction;. When the 
graphic layers 3,6, 37 are applied they will come, into 

20 direct electrical contact with respective electrodes 31 
and 32, as shown schematically by thin lines in Figure 9:. 
Finally the insulating layers 28 are applied on the gra- 
phic layers 36 and 37 to keep them insulated from; each 
other ait their longitudinal edges where the foil is 

25 folded. 

The foils 25, 26 with the applied layers arid wiring pat- 
tern, are then folded, around the fold line L so that one 
foil part 26 is placed on top of the other foil part 25 

30 in order to form the finished input device 20, ready for 
connection to the, drive electronics via . connection termi- 
nals 33. In the embodiment shown the foils are provided 
along the fold line L with a number of through-slots 60 
and intermediate connections 61 that act as "hinges" 

35 during folding and which keep the two foils together. The 
wiring pattern 30 runs at the outer connections 62 . 
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An advantage of the construction described above is that 
the resistive layers 36, 37 are arranged like a motor- 
way spaced above the electrodes and conductors, thereby 
greatly saving space. No separate spacers are required 
and the construction as a whole is cost-efficient and 
advantageous from the production aspect. 

The right input device 21 is pr ad U ced in much the same 
way except that its area is divided in its longitudinal 
direction into an upper part 21-1 and a lower part 21-2 
as mdicated in Figure 8. Each part has two x-electrodes 
31 and two y-electrodes 32. Otherwise the manufacturing 
method is the same. This division allows the lower part 
21-2 to be inactivated by suitable software if it is 
desired to avoid involuntary activation with the palm 
of the right hand while the upper part 21-1 is being 
controlled by the thumb of the right hand. 



20 



25 



implementation of the positioning function of the input 
devices 20, 21 is known per se and need not be described 
xn detail. The resistive layers 36, 37 can be put under 
voltage by necessary drive circuits alternately with a 
suitable frequency. When the user presses together the 
graphic layers 36, 37 at a certain point, the location 
of the point is determined in two directions by high- 
ohmic measurement on the layer temporarily not under vol- 
tage. This position determining is then used to control 
the display unit 11, e.g. to control a cursor, for selec- 
tion of virtual buttons, etc., shown on the display unit 
11. The function of the input devices 20, 21 in particu- 
lar can be application-controlled. 

The arrangement is preferably also made sensitive to the 
35 magnitude of the pressure, this being achieved by rela- 
tively determining the magnitude of the depressed effec- 
tive contact area between the resistive layers 36 37 



30 
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When the contact pressure increases, the: contact area 
increases since the finger is deformed. The transition 
resistance thus falls and a measurement is obtained of 
how hard one is pressing. This can be used to activate 
5 various functions when the correct position has been 

selected in x and y direction, A. click function can also 
be obtained, as described, with :a third foil inside the 
inner foil (not shown) . 

10. As an alternative to the embodiment described above the 
input devices 20, 21 can be. implemented with a matrix 
System comprising a set of intersecting conductors, e.g. 
columns on one foil arid rows oh the other. The depressed 
position can easily be determined by a scanning process , 

15 

As mentioned above, the* display unit can be made rela- 
tively insensitive to jolts since no flexible' touch sur- 
face covering the display area 12 is necessary. To make 
the apparatus even better able to- withstand external 

20 influence such as moisture arid blows,, the chassis 11 of 
the apparatus 1, with the exception of the display area 
12 and. battery lid 13, may be covered, by a suitable 
waterproof arid/or shock absorbing material, such as : a 
shell of elastomeric material.. This shell may particular- 

25 ly coyer also the input devices 20, 21 arid must then be 
flexible so as not to affect their function. The surface 
of this shell may be provided with a pattern that can be 
physically felt above: the touch surface of the input 
devices 20, 21, such as the longitudinal ribs shown in 

30 Figures 1 and 2. Such a pattern could also be arranged 

directly on the exterior of the* outer foil 26. This shell 
may also be. integrated with a transparent protective foil 
or plate covering the display area 12. Should this tran- 
sparent surface become scratched it can then easily be 

35 replaced by : replacing the shell with integrated, tran- 
sparent protective foil or plate. 
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1. A handheld or pocketsized electronic apparatus (i>, 
such as a mobile telephone, comprising a display unit 
and a touch surface (20; 21, that is position-sensitive 
xn a fxrst and a second direction for control of the 
electronic apparatus, characterised in that 
the ouch surface (20; 21, is arranged at ^ ^ 

display unxt and is curved in the first direction to con- 

vex shape. 



vex shape. 

2. An apparatus as claimed in claim l, „ hereln the touch 

15 lTT f ' 13 l0n9et ln thS SeC °" d ".an 

is in the first direction. 

3. An apparatus as claimed in claim 1 or claim 2, where- 
in the touch surface (20; 21, is single-curved about a 

2q ixnear geometric axis parallel with the second direction. 

4. An apparatus as claimed in any one of the preceding 
claims wherein the display unit is arranged on a front 
side (2) of the apparatus (1, and the curved touch sur- 
face (20; 21, is arranged wholly or partly on an edge 

25 side (4; 5) of the apparatus (1). 

5. An apparatus as claimed in claim 4, wherein the 
touch surface (21; 20, is arranged in its entirety on 
the Slde edge ( , ; 5) Qf the apparatus (1) ^ 

parallel longitudinal edges between which the curved 
touch surface (21; 20) runs and whicn longltodinal e 
are united with the front side (2, and the rear side (3, 
respectively of the apparatus (1) . 



30 



35 



6. An apparatus as claimed in any one of claims 1-3 
wherein the display unit is arranged on a front side (2) 
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of the apparatus (1) and the curved touch surface (20; 
21) is arranged wholly or partly on the front side (29-) 
of the apparatus (1) at the side of the display unit 
(11) . 

5 

7. An apparatus as claimed in any one of the preceding 
claims, wherein, the display unit, has a display area (12) 
taking up most of the front side (2) of the apparatus 
(1). 

10 

8. An apparatus as claimed in any one of the preceding 
claims, wherein the display unit has a display area whose 
.extension in the direction corresponding to positioning 
in the first direction of the touch surface is greater 

15 than the extension of the touch surface in the first: 
direction.. 

9 ... An apparatus as claimed in any one of the preceding- 
claims., wherein the display unit has a display area (12) 
20 whose extension in the direction corresponding to posi^ 
tionirig in the second direction of the touch surface is 
substantially equivalent to: the extension of the touch 
surface in the second direction. 

25 10. An apparatus as claimed in any one of the preceding 
claims, wherein the touch surface (21) is divided in the 
second direction into two or more part-surfaces (21-1, 
21-2) with separate position determining. 

30' 11.. An apparatus as claimed in any one of the preceding 
claims, wherein the curved touch surface (;20) constitutes 
: a first of two (20, 21) such curved touch surfaces,- which 
touch surfaces (20, 21) are arranged on opposite sides of 
the display unit. 

35 

12, A hand-controlled input device (20; 21) comprising a 
touch surface that is position-sensitive in a first and a 
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second direction and over which touch surface a user is 
to pass a finger, and means (25, 26, 30, 36, 37) for 
sensing the position of the finger in said two directions 
on the touch surface. (21; 20) , characterised 
m that the touch surface is curved in the first direc- 
tion to convex shape. 

13. An apparatus as claimed in claim 12, wherein the 
touch surface (20; 21, is longer in the second direction 
than m the first direction. 

14. An apparatus as claimed in claim 1 or 2, wherein the 
touch surface (20; 21) is single-curved about a linear 
geometric axis parallel with the second direction. 

15. An input device as claimed in any one of claims 
12-14, wherein the touch surface is formed by a convex 
outer side of a resilient outer foil (26) clamped at its 

longitudinal edges, 

16. An input device as claimed in claim 15, also compris- 
ing a curved inner foil (25, arranged inside and spaced 
from the outer foil (26, . 

17. An input device as claimed in claim 16, wherein the 
outer foil (26, has greater curvature than the inner foil 

(25) * 



30 



18. An input device as claimed in claim 17, wherein the 
outer foil (26) has greater extension in its transverse 
dxrection than the inner foil (25, , so that it is brought 
into a relative distance from the inner foil (25, when 
the foils (25, 26, are clamped to the convex form along 
their opposite longitudinal edges. 
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ABSTRACT 



The invention relates to a handheld or pbcJcetsize'd 'elec- 
5 tronic apparatus (1) , such as a mobile telephone, com- 
prising a display unit (12) and a touch surface (20; 21) 
that is position-sensitive in a first and a second direc- 
tion for control of the electronic apparatus,. The touch 
surface (.20; 21) is arranged at the side of the display 

10 unit (12) and is curved in the first direction to convex 
shap,e. The invention also: relates to an input device with 
a touch surface thus curved. The invention makes it pos- 
sible to place a relatively narrow touch surface at the 
side; of a : display unit and: at the, same time, achieve good 

15 precision accuracy. 



Drawing for publication: Figure 1 . 
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